Using the interquark potential we obtain a formula for the mass spectrum of elementary particles. The simple formula gives the masses of all known elementary particles with an error of about three percent or less. This includes the recently discovered Ds(2317) and 1.5GeV Pentaquark particles.
One of the problems that has eluded a solution is that of a mass spectrum for elementary particles. Such a formula would be intimately tied up with inter quark interactions. We will now use the QCD potential to deduce such a formula, which as will be seen, surprisingly covers all known elementary particles. The well known QCD potential is given by [1, 2] U(r) = − α r + βr (1) where in unitsh = c = 1, α ∼ 1. The first term in (1) represents the Coulumbic part while the second term represents the confining part of the potential.
Let us consider the pion made up of two quarks along with a third quark, one at the centre and two at the ends of interval of the order of the Compton wavelength, r. Then the central particle experiences the force
where x is the small displacement from the mean position. Equation (2) gives rise to the Harmonic Oscillator potential, and the whole configuration resembles the tri-atomic molecule. Before proceeding we can make a quick check on (2) . We use the fact that the frequency is given by
whence the mass of the pion m π is given by
Remembering that r = 1/m π , use of (3) gives α = 1, which ofcourse is correct.
To proceed the energy levels of the Harmonic oscillator are now given by,
or if there are small m such oscillators, we have
where m P is the mass of the corresponding elementary particle. The formula (4) gives the mass of all known elementary particles with an error of less than one percent for sixty three percent of the particles, less than two percent for ninety three percent of the particles, and less than three percent for all particles with the lone exception of ω(782), in which case the error is 3.6%. The known elementary particles for which the formula (4) is valid include the recently discovered Ds(2317) and the 1.5GeV Pentaquark.
Remarks:
Firstly it is surprising that there is such a good fit for all the particles [3] considering that only bare details of the interaction have been taken into consideration. Once other details are included, the agreement could be even better. Secondly, it may be mentioned that a similar approach, but using the proton as the base particle had lead to interesting, but not such comprehensive results [4, 5, 6, 7, 8] . 
